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In our experiment, a rectangular wave alternating current (AC) of 1 kHz was applied across the liquid crystal (LC) cell to investigate the electrical tunability of the eight-order LC circular Dammann grating (CDG) with the angle β of 90°. By modulating the amplitude of the AC signal, the light intensity distribution of the corresponding diffraction pattern changed, as shown in Figure S1 . The phase modulation of the LC cell can be electrically tuned within the range from 3.175π to 0, going through half-wave condition twice, i.e., 3π and π. From Figures S1a-d, the phase retardation of the LC cell decreased from 3.175π to 2π. The diffraction efficiency reached up to the maximum at the phase retardation of 3π and then decreased to the minimum, as the voltage increased from 0 V to 1.45 V. The diffraction pattern showed clear equal-intensity rings (see Figure S1a ) in the absence of voltage. As the voltage rose up to 1.14 V, the even diffraction orders except the outmost ring (the eighth diffraction order) gradually faded away. When the voltage reached up to 1.27 V, the odd diffraction orders got blurry, and all diffraction orders disappeared at 1.45 V. As the voltage further increased to 1.65 V, the odd diffraction orders appeared indistinctly. Meanwhile, the diffraction efficiency increased till the maximum at 2 V, as the phase retardation decreased from 2π to π (corresponding to (d-g)). Eventually, the diffraction efficiency went down from the maximum to the minimum with the phase retardation vanishing. Figure S1 . Evolution of the far-field diffraction pattern with the increasing voltage. The phase retardation decreases from 3.175π to 2π (corresponding to (a-d)), then decreases further to π (corresponding to (e-g)), and finally diminishes to 0 (corresponding to (h-j)).
